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Until recently, superficial thrombophlebitis
(STP) was considered a self-limiting, benign disease
without a significant incidence of morbidity or
death. Its frequency has been previously reported to
be 125,000 cases per year, which is probably low1
because the emergence and availability of duplex
imaging has enhanced accurate diagnosis of this dis-
ease. Although pulmonary embolism (PE) was rec-
ognized as a complication of STP before duplex
imaging,1,2 the relationship between STP and deep
venous thrombosis (DVT) with attendant PE has
become the focus of more recent studies. Not only
has the natural history of this relationship come
under closer scrutiny, but some aspects of treatment
have become controversial. This study was designed
to determine whether STP can extend into the deep
venous system (DVS) and if so, with what frequency
and clinical sequelae.
PATIENTS AND METHODS
All venous duplex imaging studies performed on
8318 limbs of 6148 patients referred to our vascular
laboratory from June 1, 1994, to June 24, 1996,
were reviewed retrospectively by the authors. The
hospital-based laboratory serves the general medical
community, and studies are neither clinically select-
ed nor screened. Duplex scans are performed on all
patients referred to “rule out phlebitis” by a wide
spectrum of physicians, podiatrists, physician assis-
tants, nurse practitioners, and health care personnel.
Our role in therapeutic management is limited to
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our own patients or those for whom we are request-
ed to consult. However, the laboratory vascular sur-
geons are often unofficially asked to render advice in
regard to treatment. The most common indications
for the duplex study have included leg swelling,
“rule out DVT or STP,” as well as to identify the
source of suspected or established PE.
Clinical characteristics of these patients include
previous coronary artery bypass surgery, varicose
vein surgery, arterial surgery, associated cancer, col-
lagen disease, trauma, and other major surgery of
the abdomen, chest, and orthopedic or gynecologic
systems. Most major medical diseases are also repre-
sented in this study group, including varicose veins.
All studies were performed using the ATL
Ultramark 9 ultrasound system (Advanced Technol-
ogy Laboratories, Bothell, Wash.). A 7-4 linear
array probe with an operating frequency of 7.0 to
4.0 MHz and a 5 MHz linear array probe were used
in the majority of cases. The examination was per-
formed with the patient supine and in a reverse
Trendelenburg position with a tilt of 10 to 11
degrees. In addition, the head of the bed was ele-
vated 15 to 30 degrees. The leg being examined
was externally rotated at the hip with the knee
slightly flexed. Occasionally, the patient was placed
in the lateral decubitus position on the contralater-
al side, which enhanced viewing of the proximal,
middle, and distal popliteal vein. An examination
protocol was established and was adhered to by all
examiners. Probe compression was performed in
the transverse plane routinely at 1 to 2 cm intervals.
The saphenofemoral junction (SFJ) was located in
transverse plane leading to the greater saphenous
vein (GSV), which was interrogated from the SFJ to
the ankle, with all tributaries being followed and
compressed. The distal external iliac vein, common
femoral vein (CFV), superficial femoral vein, pro-
funda femoris, and popliteal veins (PV) were exam-
ined by transverse and longitudinal ultrasound
imaging with simultaneous Doppler wave form
analysis. The gastrocnemius, soleal, posterior tibial,
peroneal, and anterior tibial veins were likewise
examined as well as the lesser saphenous vein
(LSV), which was studied in the transverse plane
from the lateral malleolus to its confluence with the
popliteal vein. Perforating veins were visualized and
compression maneuvers performed along their
course. DVT was diagnosed when echogenic mate-
rial was visualized within the lumen, when the vein
was noncompressible or only partially compressible,
and when altered flow dynamics were demonstrated
by Doppler wave form analysis.
Only patients who were found to have acute
thrombosis were included in this study group, and
this was identified as hypoechoic, poorly attached,
and somewhat spongy clot within a dilated vein.
When thrombus was noted to be attached distally,
but loose and floating proximally, it was designated
as a “free-floating” thrombus. All examinations were
recorded on videotape and stored. A hard copy
report was generated, and with the work sheet
became part of the patient’s personal file.
RESULTS
All duplex studies included in this patient cohort
allowed definitive diagnosis. They provided excellent
demonstration of thrombus originating either in the
GSV with extension to the SFJ and thence to the
CFV (Fig. 1), or LSV into the PV (Fig. 2). The tar-
get vein to which the clot extended was free of
thrombus below the site of communication. Often a
thrombus was noted to be densely adherent to the
superficial vein of origin and loosely adherent to the
target deep vein (free-floating clot).
Of the 8318 limbs evaluated during this study
period, DVT was demonstrated in 1756 (21.1%)
and STP in 232 (2.8%). Of the 232 limbs with STP,
STP extended into the DVS in 20 (8.6%). Of these,
14 (70%) were noted on the initial duplex study and
six (30%) required serial scans for detection. These
were initially noted to be isolated to the superficial
veins but extended into the DVS on serial scans.
They comprised 2.6% of all cases of STP. Four were
seen on the second scan and two on the third scan.
In 18 limbs (90%) the site of clot origin was the GSV
with thrombus extending through the SFJ into the
CFV. Of these, a free-floating tongue of clot was
demonstrated in nine (50%). In addition, there were
45 follow-up scans performed that did not demon-
strate propagation of thrombus. Extension of
thrombus from the LSV into the PV was noted in
two limbs (10%). The clinical settings in which these
venous thromboses occurred are listed in Table I.
Although it is not unusual to demonstrate STP aris-
ing from either the above-knee or below-knee GSV
with migration into the DVS via perforating veins,
this was not observed in this cohort of patients. Sur-
prisingly, no instance of STP originating in a varix
with extension via a perforating vein into the DVS
was noted in this patient group. The presenting
signs and symptoms of the 20 patients in whom
extension of STP into the DVS was demonstrated
included pain in 17, swelling in 13, palpable cord in
four, warmth and redness in one, and dyspnea in
one. As the clinical involvement of the authors with
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this patient cohort was limited, we cannot speak
from direct clinical evaluation in regard to accurate
preultrasound diagnosis of STP that extended into
the DVS. However, Table II lists the signs and
symptoms of both groups. There is no statistically
significant difference in the frequency of signs and
symptoms between the two groups.
PE occurred in 92 instances of DVT involving
1756 limbs (5.2%). Of 20 limbs involving extension
of STP into the DVS six ventilation-perfusion lung
scans were performed, and there were two occur-
rences of PE (10%), which were nonfatal. This is a
less than 1% incidence of PE in 232 patients with
STP. In 212 limbs with isolated STP without DVS
involvement, there were 10 ventilation-perfusion
scans, which were negative. No clinical diagnosis of
PE was noted (Table III). The two cases of PE
deserve brief description. The first was in a 58-year-
old woman with no obvious predisposing clinical fac-
tors who came to the laboratory via the emergency
room with a 3-day history of dyspnea. A ventilation-
perfusion lung scan suggested PE, and the patient
was found to have STP involving the entire GSV
leading to a free-floating tongue of thrombus that
extended into the CFV. The second patient, a 93-
year-old woman who had undergone bowel resection
for benign disease, was found on imaging to have
STP of the GSV starting just below the knee that
extended to the SFJ. During duplex scanning, a por-
tion of the clot was observed to break off and
embolize (Fig. 3).
No PEs occurred in the 18 remaining patients
with STP extending into the DVS who were treated
with in-hospital intravenous heparin and long-term
warfarin.
DISCUSSION
This study addresses the incidence and clinical
sequelae of DVT caused by contiguous extension of
STP into the DVS. It does not examine instances of
noncontiguous DVT associated with STP, as previ-
ously described.3,4,12 Duplex ultrasound is well
established as an accurate diagnostic technique for
both DVT and STP5-8 and is the premier diagnostic
tool used in both our practice and our vascular lab-
oratory. Although STP has long been regarded as a
benign disease, reports of PE related to it were not
recent.2 Its relationship with DVT has been
described using various diagnostic methods before
duplex scanning,3,9 but the latter has greatly
enhanced earlier diagnosis.
Our observed 21.1% incidence of DVT in the
Table I. Clinical settings for STP into DVS
Seen on Serial 
initial scan scans*
GSV into CFV 12 6
CABG 6 1
Arterial bypass grafting 1 1
Total hip replacement 1 —
Trauma 1 1
Colon cancer surgery 1 —
Exploratory laparotomy 1 —
Idiopathic 1 —
Associated varicosities — 3
LSV into PV 2
Arterial bypass grafting 1
Trauma 1
*Isolated STP developed into DVS on serial scans.
Fig. 1. Thrombus originating in GSV extending to SFJ
and then to CFV.
Fig. 2. Thrombus originating in LSV extending into PV
(POPV)
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8318 limbs imaged corresponds to the 16% fre-
quency reported by Chengelis et al.8 These authors
note a 19% incidence of STP involvement associated
with DVT. However, 2.5% of their patient group
had isolated STP that was not initially associated
with DVT. Serial scans in these patients demonstrat-
ed progression to DVT in 2 to 10 days, with a mean
of 6.3 days. Review of our material demonstrated
that 232 limbs (2.8% of the total limbs imaged) had
STP, of which 20 (8.6%) extended into the deep
veins. Because noncontiguous DVT associated with
STP was not studied as a group, the overall inci-
dence of DVT associated with STP would be higher
than reported here. Six of our cases (30%) that ulti-
mately were found to extend into the DVS appeared
as isolated STP on the initial study. A second scan
was required to demonstrate extension into the DVS
in four, and two patients required a third scan.
Therefore, 2.6% of the limbs with STP had isolated
STP that extended into the DVS. This is less than
the 11.4% incidence of progression to DVT as
reported by Chengelis et al.8 Other authors have
reported incidences of 23%, 12%, 31%, and 16% of
occult DVT on evaluation of STP.6,10-12 However,
review of these reports suggest numerous indepen-
dent variables ranging from indication for the study
(clinical STP only) to method of testing (varying
among impedance plethysmography, venography,
and duplex scanning). Although our material seems
to be most similar to that of Chengelis et al.,8 the
indications for duplex imaging reflect a wide spec-
trum of clinical suspicion and acumen by the refer-
ring physicians. These data would most likely be
quite different if the referral base was that of trained
vascular surgeons, compared with the general med-
ical community. Nevertheless, these data are proba-
bly more representative of the experience of a com-
munity-based vascular laboratory. In previous expe-
rience with other patients not included in this
cohort, thrombus was also noted to originate in
either the GSV, LSV, or a varix and to migrate into
the DVS via perforating veins. In these cases, too,
the target deep vein was free of thrombus below the
point of communication. However, these data have
not yet been the subject of a specific study in our
laboratory.
The site of origin of thrombus in the superficial
veins that later extended into the DVS in this study
was found to be the GSV in 90% of the limbs, com-
pared with 70% in the report of Chengelis et al.8 Jor-
gensen et al.12 report that DVT caused by migrating
STP was more likely to be located in the calf deep
veins or the PV rather than the proximal GSV into
the CFV. This is at variance with our findings. Nine
of the 18 cases of proximal GSV extension into the
CFV were free-floating, one of which was observed
to detach and embolize during duplex scanning.
Berry et al.11 reported a 26% incidence of PE with
free-floating thrombi in the DVS and demonstrated
the mean time to clot attachment to be 9.2 days.
Furthermore, progression to DVT was shown on
follow-up scans to occur between 2 and 10 days,
with a mean of 6.3 days. These reports suggest that
if the thrombus is free-floating, the risk of emboliza-
tion is greater. Because no protocol of duplex exam-
ination was followed in this retrospective study, it is
our current policy that isolated STP involving the
GSV in the thigh should have follow-up imaging 48
hours after the initial scan. If it has not propagated,
appears adherent, and is not free-floating, then a
third scan is scheduled at 6 days. Unstable STP are
scanned at 48-hour intervals until stability is
reached. If the clot extends to within 2 cm of the
SFJ, anticoagulation therapy is instituted. Bergan9
suggests anticoagulation when the clot reaches the
upper one third of the GSV in the thigh. Both cases
of PE in this series had extension of STP of the prox-
Table II. Comparison of symptoms between clinical groups
Symptoms STP without STP with 
extension to DVS (n = 212) extension to DVS (n = 20) c 2 p
Pain 149 17 1.94 >0.05
Swelling 148 13 0.199 >0.05
Palpable cord 34 4 0.210 >0.05
Warmth/redness 24 1 0.750 >0.05
Dyspnea 12 1 0.014 >0.05
Fever 4 0 0.380 >0.05
Table III. Incidence of PE in DVT and STP
No. of No. with Percent
limbs PE with PE
DVT 1756 92 5.2
STP only 212 0 0
STP into DVT 20 2 10
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imal GSV into the CFV, illustrating the risk of PE
when clot extends to this site.8-10 Prospective evalu-
ation of this protocol of more frequent duplex fol-
low-up will be the subject of a future study.
All of the patients in this cohort with extension
of STP into the DVS were treated in the conven-
tional manner for acute DVT. Bed rest, elevation,
intravenous heparin drip, oral warfarin initiated early
and continued long-term, as well as high-quality
pressure gradient elastic stockings were the essence
of therapy. PE did not occur after the institution of
therapy, which is consistent with the findings in
other recent reports.8,13 Neither thrombectomy nor
surgical venous interruption were used. Neverthe-
less, Lohr et al.14 advocate surgical intervention if
the thrombus extends to within 3 cm of the SFJ.
These procedures were not standardized but varied
among thrombectomy, division or ligation of the
SFJ, and early complete or partial GSV stripping.
This approach allegedly prevented PE, was per-
formed with the patient under local anesthesia,
shortened hospital stay, and was presented as more
cost-effective than anticoagulation therapy.14 We
cannot comment on this approach because we have
not used it in many years. If this course of therapy is
elected, the duplex scan of the calf and popliteal
veins should be performed to rule out DVT in these
sites, as ligation or interruption of the SFJ would not
prevent PE originating from those areas.
Our current practice in patients with STP involv-
ing the GSV in the thigh is to serially scan the
patient 48 hours after the initial duplex study. If
there is no evidence of propagation, floating, or
loose clot, we treat the patient with nonsteroidal
antiinflammatory medication, bed rest, elevation,
and local heat. Antibiotics are used only in cases of
Fig. 3. A, Thrombus at valve in GSV, completely unattached. B, Thrombus is moving beyond
valve, still in GSV. C, Thrombus is located well beyond valve cusp, then is observed to
embolize out of GSV beyond CFV.
A
C
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septic STP. If there is clinical progression of throm-
bus to a higher level, another duplex study is per-
formed and anticoagulation instituted when throm-
bus extends to within 2 cm of the SFJ. For STP
located below the knee in the GSV, an initial scan is
done and a follow-up ultrasound examination is per-
formed if clinically indicated. STP involving the LSV
should have an initial scan, and if located in the
upper one third of the LSV a repeat scan is per-
formed at 72 hours to rule out extension to the PV.
If clot extends on serial scans to within 1 cm of the
PV junction, anticoagulation therapy is begun. This
is our current laboratory protocol, which is a start-
ing point to accumulate data that will be reviewed to
determine statistical validation of this policy.
Although extension into the CFV is the most
risky for PE, extension into any of the deep “target”
veins has the potential to embolize and should be
treated as DVT.
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